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Description 

[0001] The invention concerns a not cemented femo- 
ral stem for hip prosthesis. 

[0002] As it is well known, in surgical operations for s 
the substitution of the femoral head in patients affected 
by. serious hip pathology, suitable femoral stems are 
used which consists of metallic elements realized in 
stainless steei and titanium ailoy which are inserted in 
the straight body of the femoral bone. Further, such 10 
stems are provided with a lateral body on which a spher- 
ical element is applied which is internally coupled with 
a cap placed in the. hip. 

[0003] The central body of the stem which is inserted 
in the straight body of the femur, is provided with a plu- is 
rality of finnings which go longitudinally along it and 
which have a double function and precisely: 

at the opening phase of the implant, they perform a 
temporary anchorage capable of avoid the yielding 20 
in short time by the prompt mechanical fixing ob- 
taining a.strict and rigid contact between the bone 
and the inserted element; 

at the subsequent phase of the implant, they realize 
a secondary support or definite bone integration 25 
with progressive biological fixing due to the incor- 
poration of the insert in the bone by an osteogenetic 
process of superficial holding which prevents the 
possible loosening with the time. 

. 30 



[0004] However, the femoral stems of the known tech- 
nique which have now replaced the cemented prosthe- 
sis, present some disadvantages. A first disadvantage 
is that the longitudinal finnings available on the main 
body do not go along its whole length but are generally 35 
limited in the medium-upper part. This entails not homo- 
geneously distributed strains on all the prosthesis sur- 
face and a less control on the coupling as in some parts 
there is not contact among prosthesis and bone. 
[0005] A further disadvantage is that the longitudinal 40 
finnings of the main body are joined together to the main 
body by concave profiles formed by consecutive seg^ 
ments which realize broken lines. Such profiles do not 
guarantee an uniform growth of the bone as the efforts 
which are generated jn correspondence of the corner^ . *5 
are not uniformly distributed and so the continuity of the 
bone growth is not guaranteed; as it is known, the 
growth is stimulated only if a continuous contact be- 
tween bone and prosthesis is permitted. 
[0006] The EP-A-0159462 discloses a femoral stem 
comprising a curved upper section and a conically ta- 
pering lower section with a plurality of projections ex- 
tending longitudinally and parallel one each other. Said 
kind of projections do not assure a strong adhesion of 
the stem to the bone. 55 
[0007] The present invention proposes to overcome 
such disadvantages. 

[0008] In particular it is one of the purposes of the in- 



vention to realize a not cemented femoral stem for hip 
prosthesis which,, compared to the equivalent femoral 
stems of the known technique, realizes a better adher- 
ence bone-metal. 

[0009] It is another purpose of the invention that the 
adherence bone-metal realized by said femoral stem is 
constant with the time. 

[0010] It is not last purpose of the invention that said 
adherence bone-meiai, realized by the femoral stem ob- 
ject of the invention, is homogeneously distributed. 
[0011] Said purposes are achieved with the realiza- 
tion of a femoral stem for hip prosthesis which according 
to the main claim comprises: 

a central body having a mainly longitudinal extent 
and a substantially conical and longitudinal profile, 
suitable for being axially inserted in an excavation 
realized in the straight body of the femoral bone; 
a lateral body realized in one body with said central 
body and placed sideways at least one longitudinal 
midplane of said central body in correspondence of 
its largest cross-section; 

an appendix realized at the extremity of said lateral 
body, suited to receive a spherical element which is 
coupled with a cap placed in the hip having an inner 
profile conjugate to said spherical element, said 
central body being provided with a plurality of lon- 
gitudinal finnings placed outwardly, substantially 
along its whole length, said finnings being joined at 
the base by curved surfaces having a transversal 
concave profile in order to define, outwardly said 
main body, a plurality of longitudinal grooves having 
a concave-curve bottom, characterised in that said 
finnings are convergent towards the extremity of the 
central body itself located in the opposite side of 
said lateral body. 

[0012] Said purposes will be better stressed during 
the description of a preferred embodiment of the inven- 
tion, given as an example but not as a restriction and 
represented in the enclosed drawings wherein: 

fig. 1 shows a side view of ihe femoral stem of the 
invention; 

fig.2showsafrontviewofthefemoralstemoffig. 1; 
figs. 3, 4, 5 and 6 show three cross-sections of the 
central body of the femoral stem of the invention, 
realized in three different positions, orthogonal to 
the longitudinal axis of the same central body; 
fig. 7 shows the section of fig. 3, in which the central 
body of the femoral stem is inserted in a femoral 
bone. 

[0013] As it can be observed in figs. 1 and 2, the fem- 
oral stem of the invention, indicated as a whole with 1, 
comprises: 

a central body 2 having a mainly longitudinal extent 
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and a substantially conic longitudinal profile, suita- 
ble for being inserted in the straight body of the fem- 
oral bone 8 visible in fig. 7; 

a lateral body 3 consisting of a one body with said 
central body 2, placed sideways at least one longi- 5 
tudinal midplane 4 of said central body 2 and in cor- 
■ respondence of its largest cross-section; 

an appendix 5 realized at the extremity of said lat- 
eral body 3 f suited to receive a spherical element, 
not represented, which is coupled with a cap, not 10 
represented, placed in the hip and having an inner 
profile conjugate with said spherical element. 

[0014] It can be observed that said central body 2 is 
provided with a plurality of longitudinal finnings 6 each 15 
of them presenting a substantially triangular profile 61 
with the vertex 64 sharp-edged that aids the adherence 
and bone penetration, as it can be observed in the cross- 
sections of the central body 2 represented in figs. 3, 4, 
; 5 and 6 and realized according to the cross-sections 30, 20 
40, 50 and 60. 

[0015] Besides, said longitudinal finnings 6, as it can 
be observed, are distributed in an equal number on both 
sides of the longitudinal midplane 4. On each transver- 
sal section 30, 40, 50 and 60, said substantially triangu- 25 
lar profiles 61 are connected at the base by a curve sur- 
face 62 with a transversal concave outline, in order to 
define, externally to said main body 2, a plurality of lon- 
gitudinal grooves 63 convergent towards the tip 21 of 
the central body 2 positioned on the opposite side of said 30 
lateral body 3. 

[001 6] Besides, said longitudinal grooves 63 and said 
longitudinal finnings 6 go along the central body 2 of the 
femoral stem 1 substantially on its whole length as it can 
be observed in fig. 1. 35 
[0017] The femoral stem of the invention realises a 
greater adherence bone-metal compared to the equiv- 
alent not cemented femoral stems, because the maxi- 
mum adherence bone-metal depends on two factors 
and precisely: *o 

the similarity of the central body 2 of the femoral 
stem to the natural endomedullar extension that 
consists of a pyramidal void with the shape of a trun- 
cated cone having a trapezoidal base in the epiph- 45 
ysis and that corresponds substantially to the sec~ 
tion represented in fig. 3 and in fig. 7; the similarity 
to the void with the shape of a truncated cone hav- 
ing an elliptical base in the metaphysis and that cor- 
responds to the section represented in fig. 4; the so 
similarity to a truncated cone having a circular base 
in the diaphysis as it can be observed in the section 
represented in fig. 6; 

the finishing of the natural endomedullar extension 
by an excavation 7 visible in fig. 7, which reproduc- 55 
es as negative, the shape of the cross-section of 
the central body 2 of the femoral stem in every sec- 
tion according to the longitudinal direction. 
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[001 8] Therefore, the central body 2 realises the max- 
imum adherence bone-metal because, as it -has been 
said and as it can be observed in the drawings, consists 
of a conic tap-root mean having a cross-section variable 
from a trapezoidal shape to an intermediate elliptic 
shape and a final rounded one. 

[0019] Considering the constant adherence bone- 
metal with the time, this is derived from the embedding 
possibility of the central body 2 into the void extension 
of the bone, in relation to the burden and in presence of 
mechanical stresses. 

[0020] The conicity of the central body controls the ad- 
justment of the stem into the bone, developing a fast 
endomedullar seizure immediately after the implant and 
at each time that loosening is produced due to biological 
variation of the wall. In this way it is obtained an auto- 
matic and standing preservation of the bone-metal con- 
tact with the only condition that the implant has to be 
functionally stimulated. 

[0021] Further, a very good homogeneous adherence 
bone-metal can be obtained from the global regular dis- 
tribution of the pressure of the bone-metal interface due 
to the presence of the longitudinal finnings 6, whose the 
transversal substantially triangular outline 61 having a 
sharp edge 64, is fixed in the bone 8 as it can be ob- 
served in fig. 7. 

[0022] Such finnings 6 are means of variable pre-con- 
tact able to escape excessive pressure by a sinking in 
the bone 8 suited to restore a greater adherence to the 
back zones. This creates an adjustment process of the 
superficial forces that aids a homogenous stimulation 
for the growth of the bone, supported by the continuous 
state of the curved surfaces 62 with a concave transver- 
sal outline which, as it can be observed in the cross- 
sections, connects at the base the longitudinal finnings 
6 defining, according to the longitudinal direction of the 
central body 2, a plurality of longitudinal grooves 63. 
[0023] Besides, the decrease of the height of the tri- 
angular protrusions 61 of the longitudinal finnings 6 be- 
ginning from the cross-section 30 with a greater section 
till the bottom 21 of the central body 2 passing through 
the cross sections 40 and 50, corresponds to a deeper 
penetration of the proximal bone than the distal one, in 
order to sink and to be adherent to it^in the most homo- 
geneous way. In other words the peripheral finnings sys- 
tem is an absorber which allows, under a burden, the 
dynamic approaching of the prosthesis to the bone, ab- 
sorbing the impacts with parietal sinking effects in the 
greater concentration points and gaining new contacts 
in the points relieved from the effort in this way, the an- 
atomic distribution of the superficial pressure and the 
spontaneous improvement of a homogeneous loading 
capacity are obtained. 

[0024] All that has been said, is due to said longitudi- 
nal finnings going along the central body on its whole 
length and they, on any transversal plane, are connect- 
ed at the base by curved surfaces 62 with a concave 
outline. This implies the achievement of all the prefixed 
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purposes. 

[0025] It is evident that the femoral stem of the inven- 
tion can be made of any materials prescribed by the 
rules or of other possible materials that could be suitable 
or useful for the matter. 5 
[0026] Besides, the number of longitudinal finnings 
could be whichever according to the different uses and 
applications. 

[0027] However, additional different embodiments 
have to be considered protected by the present inven- 10 
tion. 



Claims 
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1. Femoral stem (1) for hip prosthesis comprising: 

a central body (2) having a mainly longitudinal 
extent and a substantially conic longitudinal 
profile suitable for being axial ly. inserted in an 20 
excavation (7) realized in the straight body of 
the femoral bone (8); 

a lateral body (3) realized in one body with said 
central body (2) and placed sideways at least 
one longitudinal midplane (4) of said central 25 
body (2) and in correspondence of its largest 
cross-section (30). 

an appendix (5) realized at the extremity of said 
lateral body (3), suited to receive a spherical 
element which is coupled with a cap placed in 30 
the hip and having an inner profile conjugate 
with said spherical element, 
said central body (2) being provided with a plu- 
rality of longitudinal finnings (6) placed out- 
wardly, substantially along its whole length, 35 
said finnings (6) being joined at the base by 
curved surfaces (62) having a transversal con- 
cave profile in order to define, outwardly said 
central body (2), a plurality of longitudinal 
grooves (63) having a concave-curve bottom, 40 
characterised in that said finnings are conver- 
gent towards the extremity (21) of the central 2. 
body (2) located in the opposite side of said lat- 
eral body (3). 

45 

_ ..... 

2. Femoral stem (1) according to the claim 1) charac- 
terized in that said central body (2) presents at 
least one longitudinal midplane (4) suitable for di- 
viding each of the cross-sections (30, 40, 50, 60) of 

said centra! body (2) in two symmetrical parts each so 3. 
of them presenting an equal number of longitudinal 
finnings (6). 

3. Femoral stem (1) according to any of the claims 1) 

or 2) characterized in that each of said longitudinal 55 
finnings (6) presents a cross section having a trian- 
gular profile (61) whose vertex (64) is suitable for 4. 
being inserted in said femoral bone (8). 



Femoral stem (1) according to the claim 2). charac- 
terized in that said vertex 64 of said triangular pro- 
file (61) is sharp-edged. 



Patentanspruche 

1. Femurschaft (1) fur Huftprothesen, folgendes um- 
fassend: 

einen zentralen Korper (2) mit uberwiegend 
langlicher Ausdehnung und einem im Wesent- 
lichen kegelformigen Langsprofil, dazu geeig- 
net, axial in eine Aushdhlung (7) in dem gera- 
den Korper des Oberschenkelknochens (8) 
eingiefugt zu werden; 

einen mit dem zentralen Korper (2) aus einem 
Teii gewonnenen seitlichen Korper (3), der seit- 
lich von wehigstens einer langlichen Zwische- 
nebene (4) des zentralen Korpers (2) und in 
Entsprechung seines breitesten Querschriitts 
(30) positioniert ist; 

einen Anhang (5) am Ende des seitlichen Kor- 
pers (3), dazu geeignet, ein kugeiformiges Ele- 
ment aufzunehmen, das mit einer in der Hufte 
piatzierten Kappe verbunden ist und ein Innen- 
profil aufweist, das mit diesem kugelformigen 
Element gepaart ist, wobei derzentrale Korper 
(2) im Wesentlichen uber seine ganze Lange 
mit einer Vielzahl von nach auSen gerichteten 
Langsrippen (6) versehen ist, die an der Basis 
durch gekrGmmte Flachen (62) verbunden 
sind, die ein konkaves Querprofil aufweisen, 
um von dem zentralen Korper (2) nach aulien 
eine Vielzahl von Langsrillen (63) mit konkav- 
gekrummtem Boden zu definieren, dadurch 
gekennzeichnet, dass diese Rippen zum En- 
de (21) des zentralen Korpers (2) hin konver- 
gieren, der im entgegengesetzten Ende des 
seitlichen Korpers positioniert ist. 



Femurschaft (1) gemafi Patehtanspruch 1), da- 
durch gekennzeichnet, dass derzentrale Korper 
(2) wenigstens eine langliche'Zwischenebene (4) 
aufweist, die geeignet ist, jeden der Querschnitte 
(30, 40, 50, 60) des zentralen Korpers (2) in zwei 
symmetrische Teile zu teilen, von denen jeder die 
gleiche Anzahl Langsrippen (6) aufweist. 

Femurschaft (1) gemaB Patentanspruchen 1) oder 
2), dadurch gekennzeichnet, dass die Langsrip- 
pen (6) einen Querschnitt mit dreieckigem Profil 
(61) aufweisen, dessen Scheitelpunkt (64) geeignet 
ist, in den Oberschenkelknochen (8) eingesetzt zu 
werden. 

Femurschaft (1) gemaft Patentanspruch 2), da- 
durch gekennzeichnet, dass der Scheitelpunkt 
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(64) des dreieckigen Profils (61) scharfkantig ist. 



Revendications 

5 

1. Tige femorale (1) pour prothese de hance 
* comprenant : # 

un corps central (2) ayant une extension essen- 
tiellement longitudinale et un profil longitudinal 10 
essentiellement conique indique pour etre in- 
sere d'une maniere axiale dans un point creux 

(7) realise dans le corps droit de Pos femoral 

(8) ; 

un corps lateral (3) realise en un seul corps 15 
avec ledit corps central (2) et positionne de tra- 
vers par rapport a au moins un plan interme- 
diaire longitudinal (4) dudit corps central (2) et 
au niveau de sa section transversale plus large 
(30); 20 
un appendice (5) realise sur Textremite dudit 
corps lateral (3), indique pour recevoir un ele- 
ment spherique qui est couple avec un couver- 
cle positionne sur la hance et ayant un profil 
interne conjugue avec ledit element spherique, 25 
ledit corps central (2) etant equipe d'une plura- 
lity d'ailettes longitudihales (6)'se trouvant dans 
la partie exterieure, essentiellement le long de 
toute sa longueur, lesdits ailerons (6) relies a la 
base au moyen de surfaces courbes (62) ayant so 
un profil transversal concave indique pour de- 
finir, dans la partie exterieure dudit corps cen- 
tral (2), une pluralite de rainures longitudinales 
(63) ayant un fond concave courbe, caracteri- 
see en ce que lesdits ailerons convergent vers 35 
rextremite (21) du corps central (2) positionne 
dans la partie opposee dudit corps lateral (3). 

2. Une tige femorale (1 ) selon la revendication 1) ca- 
racterisee en ce que ledit corps central (2) presen- *o 
te au moins un plan intermediaire longitudinal (4) 
indique pour diviser chacune des sections transver- 
sales (30, 40, 50, 60) dudit corps central (2) en deux 
parties symetriques chacune presentant un nombre 

egal d'ailerons longitudinaux (6). 45 

~ - , . ^» 

3. Une tige femorale (1) selon une quelconque des re- 
vendications 1) ou 2) caracterisee en ce que cha- 
cune desdits ailerons longitudinaux (6) presente 
une section transversale ayant un profil triangulaire so 
(61) dont le sommet (64) est indique pour etre inse- 

re dans ledit os femoral (8). 

4. Une tige femorale (1) selon la revendication 2) ca- 
racterisee en ce que le dit sommet (64) dudit profii 55 
triangulaire presente un bord coupant. 
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